Objective: The present study aimed to compare motor development of infants preterm samples from two regional Brazilian, using a reliable scale evaluation, to determine the influence that environmental context can have on infants exposed to perinatal conditions and similar risk factors.
INTRODUCTION
The study of human development seeks to understand the changes that the body undergoes during its lifespan. Several analyses, especially those related to child development, have been undertaken to identify similarities and differences in the behavior of children during their early years 1 . Child development is a continuous process that begins at conception with a view to enabling the child to meet its needs. It comprises the physical growth and the neurological, behavioral, cognitive, social and affective maturation of the child 1 . Such development can be influenced by diverse factors 2 . Among them are the biological events that constitute the pre, peri and postnatal periods, one example being the gestational age and the genetic inheritance received by the child from its parents. There are also some environmental factors involved, including the mother's health and nutritional status, the quantity and quality of the family's social resources, maternal educational level and the stimuli and care the child receives during pregnancy and after birth 1 . These factors can exercise positive or negative influence, and in this latter case, there may be an enhancement of risk factors which then become what are known as developmental problems 2 . Such problems have varied clinical presentations, and include language disorders, changes in personal-social interactions and cognitive skills, as well as in the child's motor development (gross or fine) 1, 3 . One of the main causes of perinatal morbidity and mortality is related to the gestational age (GA) of the fetus 4 . According to the GA, the newborn may be classified as: preterm (born at less than 37 weeks' gestation), full term (born between 37 and 42 weeks' gestation) and post-term (birth after 42 weeks' gestation) 5 . Prematurity significantly influences the motor development of infants and may contribute to an onset of delays 6 . Newborn preterm infants (PI) have a higher mortality rate and also have a higher risk of developing disorders and other sequelae that affect them both in the neonatal stage, as well as later in their development in general 7 , which is corroborated by various studies that correlate prematurity and delayed motor development 8, 9, 10, 11 . As regards birth weight, the term "very low birth weight" defines infants who weigh between 1000 and 1500g, and "extremely low birth weight" refers to newborn weighing less than 1000g. These two groups consist of vulnerable infants at risk of impaired growth and psychological development 12 .
The rate of premature births and low birth weight infants (<2,500g) is higher in less developed countries such as Brazil 13 and has become a global public health problem 14 .
In the last two decades several modern perinatal techniques have been introduced which has resulted in a reduction of the mortality of preterm infants, which has led, in its turn, to an increase of the risk of developmental delays, especially in the motor area during early life 15, 16 . The disturbances shown by a significant number of these infants are related to learning skills, language difficulties, behavioral problems, deficits in motor coordination and visual-spatial perception in school age 17 . The motor assessment of preterm infants is of the utmost importance for the monitoring of their development. For this purpose, highly accurate standardized scales, capable of measuring the movements of the infant qualitatively at a determined and expected motor age, are used. Through such tools it is possible to monitor developmental disorders and, if necessary, refer the child for early intervention 18 . Many assessment tools are currently being used. Among the formal tests reported in the study of motor development from birth to 18 months of age is the Alberta Infant Motor Scale (AIMS) 19 , a Canadian scale used to assess the gross motor development 10 of pre-and full term infants. Its objective is to determine whether the NBPTI shows any delay in motor performance as compared to that of full term infants 20 and evaluate the motor development of healthy or at risk infants from their birth until the acquisition of gait independence 19 . This is a validated and reliable tool, which provides a high rate of intra-and interobserver reliability. It accompanies the gross motor development, and classifies infants on a development curve between the fifth and ninth percentile 21 . It is considered a cross-cultural scale and has been used in numerous research projects 22 . The present study evaluated the motor development of preterm infants from birth to six months of corrected age from two different regions of Brazil by means of a reliable scale evaluation. The aim is to investigate the influence that the environmental context can have on infants exposed to perinatal conditions and similar risk factors.
METHODS
This research consisted of data analysis with the descriptive and comparative purposes which characterize a cross-sectional study. Two samples of preterm infants were used: a study group (SG) and a control group (CG). The SG sample included 70 preterm infants of both sexes, selected from among infants born at the High Risk Clinic of the Children's Hospital (CH) of Goiania (GO) during the period from 2004 to 2006, with a gestational age of less than 37 weeks, birth weight of less than 2500g and corrected age of between zero and six months.
The exclusion criteria were: being a bearer of any genetic or malformation syndrome, being affected by musculoskeletal disorders, persistent sensory impairments, peri-intraventricular hemorrhage (P/IVH) grades III and IV, hypoxic ischemic encephalopathy (HIE) grades II and III, neurological abnormalities (postural and movement asymmetries, involuntary movements, hypotonia or hypertonia on neurological evaluation, cerebral palsy or seizures).
The CG sample was composed of 43 preterm infants from the Nursery of the Maternity Hospital of the Faculty of Medicine, University of São Paulo (HC-FMUSP). That sample was drawn from a study published by Restiffe The children's parents or guardians authorized their participation in the study by signing an informed consent form on which the overall goals of the research, the voluntary nature of their participation and the importance of the research in the infants' development were described.
The infants of the SG were assessed in a room at the High Risk Clinic of the CH, as per the AIMS. The chronological age was corrected at the time of the evaluation, so that no mistake would be made when detecting delays in the infants' development. Each infant had its score registered in its personal health records and the data were stored on videorecordings.
A total score, i.e., the sum of the items noted in the four scale positions: prone, supine, sitting and standing, was attributed after the analysis of the video recordings. The sample data were analyzed at the Center for Interdisciplinary Research at ESEFFEGO (NIPE).
The total score obtained on the AIMS was used at the time of conclusion of the results to ensure greater reliability when comparing the motor performance of each infant. The scores were then graded, according to the following categories, by using a development curve, as: a) normal, if the corresponding percentile was > 50; b) suspicious or borderline, if the percentile was > 10 and < 50, or c) retarded if the percentile was < 10. It may be observed that the average number of prenatal visits was above five for all ages. The mean gestational age was of 32.4 to 33.3 weeks. The average weight at all the ages evaluated classified infants as being of low birth weight (< 2500 grams).
Through the analysis of the neonatal clinical risk indicators (Neonatal Medical Index, Clinical Risk 1 and 2), the infants were considered as presenting low neonatal clinical risk (mean <3). With regard to family income, most of the families belong to the low income bracket (the average of all the age groups is less than 3.5 Brazilian minimum wages).
Regarding the total score on AIMS, the score is seen to increase with age. Table 2 gives the descriptive results of the control group sample (CG) as to continuous environmental and biological variables (n = 236).
The mean gestational age was of between 32.3 and 32.9 weeks. The mean birth weight was not greater than 1600 grams at the age of six months (1569.4 grams). Regarding the AIMS total score, there was also an increase in score with age.
As a complement to the results of the CG, the mean Apgar scores in the first and fifth minutes were eight and nine, respectively. And in relation to family income, the highest percentage of households (33%) had a monthly income ranging from three to four times the Brazilian national minimum wage.
Whereas the overall goal of the study was to compare the motor development of preterm infants of two Brazilian regional samples after the objects of analysis had been described (i.e., the study and control groups), table 3 shows the comparative results of the two infant groups in relation to the total score on the AIMS as well as the classification according to that scale. There were no statistically significant differences in the total score of infants by the AIMS for any of the ages compared. The infants of both the SG and CG were thus considered similar as regards motor development, although some differences were noted as between the gestational age (SG> CG) and birth weight variables (CG> SG).
In the light of the result of the development classification proposed by the AIMS, the current study found that at two and three months of age the SG had a higher prevalence (20% and 40%, respectively) of delay among infants than did the CG (6% and 3%). For the other age groups, the group classification was similar.
DISCUSSION
The first aspect to be observed relates to the samples selected. Two groups were formed as homogeneous as possible, so that both of them would be composed of preterm infants characterized by their risk conditions, such as low birth weight and moderate prematurity. The inclusion and exclusion criteria were the same for both groups in order to facilitate the comparison and assessment of the differences between them.
Regarding the comparison of groups by gestational age, at most of the key ages that were assessed, the infants were different, indicating that the infants of the study group were more mature than those of the CG, although the average gestational ages were very close.
It is known that gestational age is an important biological identifier for maturation of the fetus, which may influence its sensorimotor responses. However, the study 24 compared the motor development of preterm infants (of corrected age) with those born full term, at eight and twelve months of age. The authors reported no significant difference in the control groups, but concluded that the way preterm infants and full term infants acquire their functional abilities occurs differently 24 . In addition to gestational age, another factor that may negatively influence motor development is low birth weight. However, despite low weight's being considered a risk factor in the development of the infant, it should not be analyzed isolatedly 25 .
In the current research, in all the ages tested, it was noted that the infants weighed less than 2500 grams. When comparing the birth weights of the groups, it was found that the CG was of slightly higher weight than the GE, in most age groups.
In the study 26 , a comparison was made between the cognitive and motor development of 152 infants born full term with low birth weight (< 2500g) and those of normal weight (3000 to 3499g), at two years of age. The authors obtained results that demonstrate the influence of low birth weight, within the 3% range, on the cognitive level, and 5% on the motor level. Cognitive development is associated with several development indicators, including the motor aspect 27 , and the motor development may be affected by low birth weight as well as by the long-term use of mechanical ventilation, low educational level of the mother and high rate of family conflict 27 . As in the current study, these data demonstrate that variables must be analyzed together, because the relationship between them can have a negative impact on infant motor development.
Although biological factors exercise a major influence on infant motor development, we cannot leave aside the discussion of environmental factors. The infants in this study are from two state capitals -Goiânia, GO (SG) and São Paulo, SP (CG) -which offer highly differing living conditions and lifestyles: We may say that they are subject to different environmental influences due to their contrasting economic and cultural characteristics. However, even with these differences, the current study did not observe any differences in motor development scores as between the two groups of infants.
The family environment also influences child growth and development, especially in early childhood. With regard to family income, the infants were all from low-income families, whose average family income, across all the age groups, was of less than 3.5 Brazilian legal minimum wages. It was found that low-income families are more likely to be subject to suspicion of delay than families of better financial condition 28 . Low parental level of education, closely related to their financial condition, also has a negative influence on the infants' motor development 18 . Socioeconomic status also determines the number of prenatal visits made, which tends to be higher when the acquisitive power is better. Prenatal care is very important, seeing that the number of visits is inversely proportional to the risk factor of the infant and helps earlier to detect the risk of underweight birth. It can be seen that in both the groups, the average number of prenatal care visits made was greater than five at all ages.
Finally, a comparison between the groups was made as regards the total AIMS score, and no significant differences were found at any of the ages compared. It was ascertained in this study that the variables GA and birth weight were balanced between the groups of infants, because whereas one group had a greater GA (SG), the other had greater weight (CG). However, the study 24 has detected that infants with lower gestational age had a lower percentile than full term infants, as assessed by the AIMS.
Although the groups were considered similar in relation to the total AIMS score at all the ages tested, at two and three months of age the infants of the two groups were classified differently as regards motor development, indicating that in the SG there was a higher frequency of delayed motor development.
As in our study, the motor development of a group of healthy and full term six-month-old Brazilian infants was compared to the reference standards of Canadian infants (AIMS). The results showed periods of transition in which the Brazilian infants showed a faster rate of motor acquisition and a peak in mean scores. Such changes show that the pace of motor development is not constant 22 . AIMS was recently validated for the full-term and preterm infant populations of the State of Rio Grande do Sul 29 and of Brazil as a whole 30 . The study 30 revealed that, except for the neonates' age, infants of from six months to one year of age showed a more delayed motor development than did those of the Canadian standard. It is thus clear that the best way to study the motor development of a population of preterm infants is by comparing groups of the same degree of prematurity within the same cultural reality. This present study satisfies this condition, as it used samples taken from two different regions of Brazil.
In view of the variation seen in the results of the studies quoted 3, 30 , it is evidently important to establish monitoring programs for infants at biological and environmental risk as per their region or city in order to prevent the emergence or worsening of sequelae in their development. The study 3 has, accordingly, found that the ratio for delays in gross motor development increases with age (14% at 18 months, 33% at three years and 81% at five years of age), especially in children whose birth weight was below 750g 3 . Thus this study may be regarded as indicative of preventive measures for the health care of the infant at risk.
The results of this study could have gone into greater detail regarding the biological and environmental risk factors cited. However, no comparison has been made of the groups in relation to other criteria such as: number of prenatal visits, type of delivery, number of maternal and neonatal complications, number of children per mother, score on the AIMS in each bodily position (prone, supine, sitting and standing), parents' marital status, socioeconomic class of the families according to ABEP, as Restiffe's study 23 has not provided such data. The samples of infants studied were considered homogeneous with regard to most of their biological and social characteristics, given that the infants were from public hospitals that operate under Brazil's Unified Public Health System (SUS). However, in relation to GA and birth weight, differences were observed in some age groups.
Regarding the total score, no significant differences were found, and both groups were similar in terms of total AIMS score at all the ages assessed. But in the motor development classification, infants of the SG aged two and three months were considered delayed in the comparison with those of the CG.
These results suggest that preterm infants from different regions, although subject to different environmental influences, undergo similar motor development. Based on the study results, AIMS is shown to be a good tool for the assessment of infants. It is important to emphasize the need for further research in this field, with a view to creating closer control of the environment in which the infant is brought up, including the maternal and stimulation practices to which it is subject.
